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Abstract of the contribution: This contribution propose to add the links to the ETSI EE specifications on EE KPI definitions for CS domain and services.
Introduction
The current scope of  SA study of  Energy Efficiency Aspects of 3GPP Standards has been focused on the packet switched domains only for LTE/EPC and NextGen networks. However, it is also necessary to note clearly the existing standards defined in ETSI about the EE KPI definitions on CS domain and services. This contribution proposes to address the open issue of the editor’s note in Section 5.1.2

Editor note:
The intended usage of ETSI EE standards such as Laboratory testing of different types of base station equipment (ETSI ES 202 706 [2]) and Assessment of field Radio Access Network (RAN) (ETSI ES 203 228 [3]), Measurement method for Energy efficiency of Mobile Core network and Radio Access Control equipment (ETSI ES 201 554 [4]) is FFS.

 and add the links to the ETSI EE KPI standard specifications for CS domain and services.
Proposal:
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
ETSI ES 202 706: "Environmental Engineering (EE); Measurement method for power consumption and energy efficiency of wireless access network equipment".

[3]
ETSI ES 203 228 V1.1.4: "Environmental Engineering (EE); Assessment of mobile network energy efficiency".

[4]
ETSI ES 201 554: "Measurement method for Energy efficiency of Mobile Core network and Radio Access Control equipment".

5.1.2
Definitions
Editor's note:
This clause will provide the definitions of energy efficiency KPIs.

The energy efficiency per each deployment scenario i with a load level of l is defined as:
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Where:

EEscenario is calculated per deployment scenario: the sum of traffic load points over the Energy Consumption weighted by ai in consideration of the traffic load per each scenario. The traffic load measurement points with their corresponding weight for each traffic load point depend on the location of the system-wide EE control and measurement and network configurations.

Editor's note:
The detailed descriptions of scenarios are FFS.

As an example, the traffic load measurement can be performed over the reference point between the based station and the core network such as S1 per those areas covered by each of MME and the corresponding SGW(s) in LTE/EPC and SGi between the core network and the external public data network for the total amount of traffic load supported by the E.

Vl (in Mbps): the aggregated throughput served in the simulated or measured area for traffic level l, or equivalently served traffic volume divided by the simulation or measurement period. E.g. per each targeted area or deployment scenario at a load level l = x%, Vl is calculated as the peak target traffic throughput multiplied by x%. For example, the Vl with load level of 10% is calculated to be total network or node capacity multiplied by 0.1

ECl (in Watt): sum of the average power consumption of all nodes in the simulated or the measurement area under the load level l: the weight for load level l; For example, For RAN Equipment Energy Efficiency testing (ETSI ES 202 706 [2]) three load levels can be taken into account: 10%, 30% and 50% (ETSI ES 202 706 [2]), the weight can be calculated, based on a daily traffic model, as:

-
= 6/24 for 10% Load,

-
= 10/24 for 30% Load ,

-
= 8/24 for 50% Load.

The total energy efficiency for the whole system including all the targeted scenarios is defined as:
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Where:

EEglobal is calculated as the sum of the EEscenario per each deployment scenario multiplied by the corresponding weight, bi, for each deployment scenario.

bi
is determined by summing the "rural/suburban" weights for the coverage-limited scenario and the "urban/dense urban" weights for the capacity-limited scenario.

Editor's note:
The calculation of is FFS.

To complement the definition and measurement EE KPI per specific throughput during the measurement interval, it is also useful to consider the size of the area covered by a network and the corresponding energy efficiency (ETSI ES 202 706 [2]):
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coverage area (in m² (ETSI ES 203 228 [3]) or Sq.km (ETSI ES 202 706 [2])) is the size of the area covered by the network in deployment scenario i.

ECi (in Watt ETSI ES 202 706  [2] or J/Y ETSI ES 203 228  [3]) is sum of the average power consumption of all nodes in the simulated or the measurement area under the scenario i.

Ci
is the weight to be applied to each of the measured energy efficiency per each of the network deployment scenario by taking into account of the size of coverage per the deployment scenario, and the relevance of the deployment scenario to the total power consumption of a network, e.g. the percentage of total power consumptions in dense urban versus rural area.

Editor note:
The calculation of Ci is FFS.
****************************************End of change*******************************************

The energy efficiency measurement and  assessment for CS domain and services should consider ETSI EE 202 706 [2] for lab test, ES 203 228[3] for field assessment and ES 201 554 [4]for equipment  based on the energy efficiency related information such as traffic profiles, the number of subscribers,  data sheet, etc.
The energy efficiency measurement and assessment for packet switched domain is consistent with the above ETSI specifications.  In addition, it has considered inclusions of different deployment scenarios’ contribution to the total system energy efficiency by applying different weighting factors which are described in sub-clause 5.1.3.
****************************************End of change*******************************************
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